MLP-deficient mice exhibit a disruption of cardiac cytoarchitectural organization, dilated cardiomyopathy, and heart failure.
MLP is a LIM-only protein of terminally differentiated striated muscle cells, where it accumulates at actin-based structures involved in cytoarchitecture organization. To assess its role in muscle differentiation, we disrupted the MLP gene in mice. MLP (-/-) mice developed dilated cardiomyopathy with hypertrophy and heart failure after birth. Ultrastructural analysis revealed dramatic disruption of cardiomyocyte cytoarchitecture. At birth, these hearts were not hypertrophic, but already abnormally soft, with cell-autonomous and MLP-sensitive alterations in cytoarchitecture. Thus, MLP promotes proper cardiomyocyte cytoarchitecture, whose perturbation can lead to dilated cardiomyopathy. In vivo analysis revealed that MLP-deficient mice reproduce the morphological and clinical picture of dilated cardiomyopathy and heart failure in humans, providing the first model for this condition in a genetically manipulatable organism.